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The ventricular-subventricular zone (V-SVZ) and the subgranular zone (SGZ) in the 
hippocampal dentate gyrus produces new neurons throughout life. Most of our knowledge 
about the fate of these neurons has been obtained using rodent brain due to the ease of their 
experimental use. Although, the basis of adult neurogenesis is similar among different 
mammalian species, the extent of neurogenesis and directions of neuroblast migration vary 
from rodents to primates with a relatively larger and more complex brain. Therefore, studying 
primate brain are more practical to understand the endogenous neurogenic potential of humans. 
We demonstrated dynamic changes of the neurogenic potential in the V-SVZ and fate of 




Postnatal day (P) 0-3 (n=8), 1-month (n=11), 2-month (n=3), 4-month (n=3) and 6-month 
(n=3) and adult (29- to 34-month, n=3) common marmosets (Callithrix jacchus) in a domestic 
animal colony were used. Animals were deeply anesthetized with isoflurane, perfused 
transcardially and then cut into 60-μm-thick and 200-μm-thick coronal sections for 
immunohistochemistry and electron microscopy respectively.  
 
Organization and neuroblast distribution of the V-SVZ during postnatal development  
The adult marmoset V-SVZ can be divided into two parts: ventrolateral wall (LW), along 
the lateral walls lining the main body of the lateral ventricle and dorsolateral wall (DW) 
between the striatum and the corpus callosum that contain the wall delineating a small 
ventricular space containing the cerebrospinal fluid (DW-open). We also found a dense 
accumulation of DCX+ neuroblasts in a small area that extended laterally from the dorsal tip 
of the DW-open, which we refer to as the “extension (EX)”. We observed the V-SVZ and the 
EX from the section immunostained for DCX and also under electron microscope. The EX 
contained many neuroblasts at 1 month, and they sharply decreased by 6 months and 
completely disappeared in the adult. In contrast, DW-open contained chain-forming 
neuroblasts at all ages examined, even in adulthood. Taken together, these findings show that 
during postnatal development, the distribution of neuroblasts in the V-SVZ is drastically 
changed in a region-specific manner. 
 
Migration of V-SVZ neuroblasts toward the postnatal brain parenchyma  
We counted the number of DCX+ neuroblasts in the RMS in 1-, 4- and 6-month-old animals 
and found that addition of new neurons in the olfactory bulb gradually declines with age.  
Numerous DCX+ neuroblasts with migratory morphology were observed in the neocortex 
at 1 month and then those were significantly reduced at 4 and 6 months. In young adult animals 
(30 months old), no DCX+ neuroblasts were observed in the neocortex. Together, these 
findings indicate that neuroblast migration toward the postnatal neocortex occurs only during 
the early neonatal period. 
We also found neuroblasts with migratory morphology present in the striatum. They were 
very sparse at 1 month, sharply increased at 4 and 6 months, and then declined in the adult.  
Taken together, our findings indicate that V-SVZ-derived neuroblasts show distinct time-
windows for their active migration, depending on their destination. 
 
Spatiotemporal differences in proliferation activity in the postnatal V-SVZ   
We compared the density of Ki67+Mash1+ proliferating progenitors in each subregion of 
the V-SVZ. The Ki67+Mash1+ cell density was similar among the LW, DW and EX at 0 and 1 
month; however, it tended to be higher in the DW than in the other regions at 4 months, 
suggesting that the DW retains neurogenic potential longer than the other areas after birth. 
Taken together, our findings show that while high neurogenic activity is maintained throughout 
the V-SVZ for more than a month after birth, it declines with age in an area-specific manner in 
the postnatal marmoset brain.  
 
The fate of postnatally born neurons  
To trace the short-term fate of the postnatally born cells, marmosets were injected EdU every 
2 days from P1 to P15 and from P31 to P45, and then fixed at P30 (1 month) and P60 (2 months), 
respectively. For long term, BrdU were injected three times a day from P1 to P7, followed by 
EdU injection from P31 to P37 and animals were fixed at 4 or 6 months of age. We investigated 
the fate of postnatally born neurons in the following regions: 
 
 
In the olfactory bulb  
 A large number of BrdU+ neonatal-born and EdU+ 1-month-born new neurons that 
expressed NeuN, were observed both in the 4- and 6-month olfactory bulbs. In both the 
neonatal-born and 1-month-born populations, the majority of labeled neurons were distributed 
in the outer granule cell layer. However, notably, while about 11% of neonatal-born neurons 
resided in the glomerular layer, very few 1-month-born neurons were observed there.  
Therefore, while the number and survival rate of olfactory interneurons are very similar 
between the neonatal-born and 1-month-born populations, their final destination and 
differentiation are distinctive. 
 
In the neocortex 
The density of 1-month-born neuroblasts was much lower than that of neonatal-born 
neuroblasts in both 4-month and 6-month neocortex. Moreover, only a few BrdU+ cells, and 
no EdU+ cells, were found to be positive for NeuN at 4 and 6 months. Taken together, these 
facts support the notion that while neonatal-born and 1-month-born neuroblasts migrate 
extensively toward the neocortex, their final destination, and survival rate and maturation 
potential are altered depending on their birth-date, and all of these appear more limited in 1-
month-born cells than neonatal-born cells.  
 
In the striatum  
At 2 months, the number of neuroblasts was increased than 1 month, some of which 
were labeled with EdU. Although there were many DCX+ neuroblasts in the 6-month striatum 
close to the V-SVZ, we could not find BrdU-labeled neonatal-born or EdU-labeled 1-month-
born cells expressing DCX or NeuN. Therefore, at least a fraction of the neuroblasts observed 
in the striatum during the later postnatal period were generated postnatally. However, they did 
not stay or differentiate inside the striatum.  
 










































の種差、3)新生細胞の長期追跡時に見られた転写因子 Olig2 を発現する Dcx 陽性細胞の解釈、4）BrdU, 
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